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I.  - INTRODUCTION 


During  the  period  covered  oy  this  report,  we  have  unoertaken 
a certain  number  of  improvements  or  modifications  to  the  various 
spectrometric  installations,  currently  operated  to  obtain  very  high 
resolution  solar  spectra  in  the  infrareo.  Such  spectia  have  been  analyzed 
in  order  to,  either  deduce  transmission  characterises  of  tne  atmosphere, 
or  to  establish  the  presence  and/or  the  temporal  variation  of  some  minor 
telluric  constituents  likely  to  play  a role  in  relation  to  the  proolem  of 
the  ozone  shield  depletion  by  anthropogenic  souices. 

These  experimental  efforts  concern  : 

a.  - the  stratospheric  instrumentation  which  had  suffered  important 

damages  on  its  last  1976  "splash-down"  in  a lake  ; this  equipment 
has  been  refurbisheo  and  optimized  for  two  balloon  flights  to  oe 
carried  out  at  the  National  Scientiiic  Balloon  Facility,  Palestine, 
Texas,  in  i ugust  ana  September  1978.  Initially  planed  for  the 
Spring  of  1978,  this  campaign  haa  to  be  delayed,  due  to  late  delivery 
of  the  optical  mirrors  which  C rubb- Par  sons  Lta.  , Newcastle  upon 
Tyne,  C.B.  , haa  to  repair  (new  canigean  coatings,  polishing  and 
aluminizing).  Very  high  sensitive  inuium-antimonide  (InSb)  aetectors, 
operating  in  the  photo-voltaic  mode  at  liquia  nitrogen  temperature, 
will  oe  flown  and  allow  observations  in  the  2 to  5.  2 microns  range, 
with  a spectral  resolution  of  0.  02  5 cm 

o.  - the  7.  5 meters  focal  length  prism-grating  spectrometer  of  the 

Jungfraujoch  which,  aside  of  being  usea  to  further  record  the  solar 

O 

spectrum  in  the  \ 3000  to  \ 10,000  A region,  has  also  been  equipped 
with  an  InSb  detector  to  record  various  series  of  spectra  near  2.  5 
and  3.3  microns,  where,  respectively,  hydrofluoric  (HF)  ano 
hydrochloric  acid  (HC1)  have  their  strongest  absorption  lines. 
Provisions  have  also  been  made  (new  Bausch  ana  Lomb  gratinb 
and  mercury-cadmium-telluride  (Hg-Ca-Te)  ^etectors)  in  oraer 
to  be  able  to  operate  this  instrument,  as  soon  as  possible,  in  the 
8 to  1 3 microns  atmospheric  window'  ; 


the  one-meter  optical  path  difference  Kourioi  transform  inter- 
ferometer installed  at  the  Jungtraujoch  whnh,  till  now,  has  been 
used  to  record  various  spectral  intervals  uetween  1.  1 and  l.  7 
microns;  it  is  being  tuouilied  to  liu  reuse  its  scanning  speed  and 
to  he  operational  over  the  whole  "InSb"  spectral  range  (1.0  to 
5.  i-  microns).  New  beam-splitters  aim  llg-Oc.-1'e  detectors  may 
become  available  m a near  future,  in  winch  case  this  0.01  cm  * 
spectral  resolution  interferometer  could  also  be  used  out  to 
about  U-13  microns. 


II.  - SCIENTIFIC  uISULTS 


/ s will  appear  throughout  this  section,  a si  nificant  effort 
has  been  made  in  or  .er  to  ae..uce,  as  cjuicKly  as  possiole,  an  ensemole 
ot  informations  lively  to  be  of  interest  to  that  part  of  the  scientific 
community  seeiting  precise  indications  concerning  the  implications  of 
the  presence  of  chloro-fluoro-caroons  (CFC's)  in  the  stratosphere. 

In  particular,  we  have  been  funned  Oy  the  Manufacturing  Chemists 
A ssociation  (MCA)  to  establish  the  feasibility  ana  usefulness  of  ground 
monitorings  concerning  HF,  HC1,  also  methyl-chloride  (CH^Cl),  etc.... 

Lther  studies  oased  on  our  infrared  solar  observations  have 
also  been  undertaken  or  pursued. 

1 . - Walloon  observations 

a.  - Some  earlier  balloon  observations  have  been  reanalyzed  in 

older  to  ascertain  previous  deductions  conceinitr.  the  atmo- 
spheric HF  and  H^l  mixing  ratio  aoove  30  Km  altitude  ; such 
info rn.ations  are  of  interest  to  the  environmentalists,  as  they 
provide  cumulative  indications  on  the  magnitude  of  the  photo- 
lysis of  the  CFC's  in  the  upper  stratosphere. 

We  have  deduced  the  follow  in  average  mixing  ratios  aoove 
float  altitude. 
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HF  and  HCl  will  again  be  reinvestigated  on  our  forthcoming, 
balloon  flights. 


4. 


u.  - la  our  previous  report,  we  hau  mentioned  the  significant  differences 

m the  concentrations  of  both  Ch  and  NO,  as  deuuceu  from  the 

(L 

oalloon  observations  of  1 97*1  and  1 976.  Usinj.  the  / F JivL-line 
paranieters  compilation  by  McClatchey  et  al.  ,1  , we  have 

computed  synthetic  spectra  in  the  ( 1260  - 5)  cm  ^ range  and 
compared  them  to  observed  ones  ; a sample  comparison  is  given 
in  Figure  1.  The  OH  and  N^G  distributions  which  best  reproduce 
our  observations  are  given  in  Figure  2.  No  special  emphasis  was 
given  yet  to  the  "reproduction"  of  the  H^O  line  at  1260.  370  cm  , 
as  this  is  mostly  produced  by  moisture  insiue  of  the  balloon  gondola. 


2.  - Jungiraujoch  observations 

a.  - The  double-pass  prism -grating  spectrometer  was  run  oy  Professor 
L.  Delbouille  and  Or.  G.  Roland  to  obtain  various  sets  of  spectra 
near  the  HF-lc(l)  ana  HC1-k(1)  lines  (other  HF  an..  Hcl  lines  were 
also  Observed)  ; typical  spectra  are  reproduced  on  Figures  3 ana 
(see  also  Kef.  g 2 | ). 

We  have  analyzed  these  sets  ot  observations  to  ueauce  average 
stratospheric  HF  mixing  ratios  and  column  densities  of  HC1  above 
the  J mgfraujoch.  The  results  are  summarizes  in  the  following 
taoles,  w'hich  also  include  the  best  estimated  values,  ueduced 
from  observations  made  at  other  mountain  stations. 


For  HF  : 
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average  above  20  Km 
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Important  variations  have  oeen  noticed  anion*,  the  «4a,  ch  oDser- 
vations  ; these  seem  to  je  cue  to  transport  of  air  from  the  polar 
stratosphere,  towards  lower  latitudes  and  lov.er  altitudes  (this 
is  confirmed  by  similai  variations  observed  on  me  ozone  profiles 
recoined  oy  the  Swiss  meteorological  Olfice). 

if  or  HC1  : 

Jungfraujoch  (April  51)  average  above  station  : (1.4  - . ft)  x 1 0 ppv 


(March  77)  " " " (2.3  -.3) 

(July  77)  " " " (2.2  - . 3) 

(October  77)  " " " (2.3  -.3) 

( vlarch  78)  " " " (2.6  - .4) 

Kitt  Peak  (Winter  69)  " " " (1.5^4) 

(May  77)  " " " (1.  1 - . 3)  ? ? 


The  Kitt  PeaK  1977  result  is  surprisingly  low  and  deserves  further 
investigations  and  measurements;  this  is  already  planed  for  1978. 

Figures  5 and  6 represent,  graphically,  the  results  of  the  previous 
tables. 

Figure  7 shows  a typical  spectrum,  between  3059  ana  3064  cm  , 
tanen  at  the  Jungi raujoch.  The  arrows  inaicate  the  positions  of 
aosorption  lines  belonging  to  the  bana  of  methyl  chloride,  as 
calculated  by  J.  S.  Margolis  and  K.  i-  . Toth  from  the  J.  P.  L.  , 
Pasaaena,  oalif.  ; many  of  these  coincide  with  weak  aosorption 
features  present  on  tne  ooserved  spectra  ; till  now,  the  best  value 
deduced  for  the  column  density  of  CH^Cl  above  3580  m altitude  is 
(1.08  i . 4)  x 10  ^ ppv. 


HCl  - GROUND  MEASUREMENTS 


b. 


b.  - The  observations  inane  during  1 977,  in  the  \ j600-\  -*006  / 

ami  \ 7,89- \ 8000  /'  are  intended  to  the  "Photometric  / tlas 
of  tin'  Solar  Spectru;  \ 1000  to  \ 10,000",  published  by 
b.  Deloouille,  t . Roland  and  L.  Neven  ; they  will  be  distri- 
buted to  the  subscribers  to  that  / tlas  in  a near  future. 

c.  - The  r'ourier  transform  interferometer  has  been  useu  in  1 977, 

for  obtaining  solar  spectra  between  1.  1 and  2.  5 nacrous,  at 

the  center  (cos  0=1)  and  at  the  limb  (cos  0 = 0.  3)  of  the 

solar  disk.  In  particular,  the  first  overtone  banus  of  CO  have 

been  observed  and  they  have  allowed  to  deduce  indications 

on  the  velocity  field  in  the  upper  layers  of  the  solar  photosphere. 

Reference  v avelengths  for  the  1 to  2.  5 microns  region  have 

also  been  deduced  with  great  accuracy  (0.  001  cm  as  well 

as  spect rose  opu  parameters  for  absorption  lines  belonging  to 

the  2 v band  of  CH  and  the  following  bands  of  CO,  : 
b s 2 

5V,  * . v2  ; v,  ♦ ,v2  I ^ and  iyl-g  »j. 

Most  of  the  spectra  obtained  with  this  interferometi  r have 
been  worked  out  by  Dr,  K.  Malbrouck  and  presented  in  his 
Ph.  b.  -thesis,  entitled  : "Spectroscopic  a tres  haute  resolution 
par  transfor n.at ion  de  r'ourier  - Application  a l'etuue  du 
spectre  solaire"  ii'  . 

Results  on  telluric  Cll  are  summarized  in  his  article  repro- 

‘i 

duced  in  . ppendix  13  •! 

In  i ppendix  i , we  reproduce  a preprint  of  an  article 
related  to  another  aim  of  our  infrared  observational  program,  i.  e.  , 
the  observation  and  identification  of  weak  photospheric  lines  in  the 
near  anci  middle  infrared  | 5 , more  specific  investigations  related 

to  that  aim  have  been  undertaken  by  Dr.  !•  . l3i£mont  and  presented 
in  his  Ph.  b.  -thesis  ^6i  . 


K emu  i k . 1 he  19M  Nitt  iik  obs e rvations  mentioned  h ere  havt* 

been  made  by  i^rol.  L.  tielbouille  and  L)r.  c . Koland 
in  collaboration  with  Mr.  . Brault  and  \tr.  L. 
Trstcrman  from  the  Kilt  Peak  National  Observatory, 
lueson,  / ri/.ona,  U . S . / . 
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A SEARCH  FOR  FAINT  MOLECULAR  LINES  IN  THE  SOLAR  PHOTOSl’HEK  J C 

S P E C T R U H 

A . J . SAUVAL, 

Obscrvatoire  Royal  de  Belgique 
3,  Avenue  Circul".  ire 
B - I 18  0 BRUXELLES  (BELGIQUE) 

E.  BlEMuNT,  N.  GREVESSE  and  R.  ZANDER 
Institut  d'Astrophysique 
Universite  de  Liege 
B -4  200  COINTE-OUGREE  (BELGIQUE) 

ABSTRACT 

On  the  basis  of  theoretical  predictions  concerning  the 
detectability  of  C , , 0 li  and  CO  bands  in  the  photospheric 
spectrum,  high  resolution  infrared  solar  spectra,  obtained  by 
balloon,  have  been  investigated.  The  experimental  results  deduced 
for  C ,,  , in  the  Ballik-Ramsay  band,  and  for  c'~o'^  am]  in 

the  fundamental  vibration-rotation  bands,  tend  to  confirm  the 
calculations. 

Results  will  also  be  reported  from  a search  for  bands  of 
H S (A  2>J  + -X  2rP),  N H ( c 1 0 - a 1 A)  , CH+(b  3v-;,  3 II ) , M g H + (A  1 X-X  1 X ) , 
01l+  ( A 3 IT  . - X 3X~)  , HS+  (A  3 11  . - X 3v“)  , A 1 H + ( A 2 II  - X 2X)  and 
P H ( A 3 IP  -X  3 X ) on  ne  a r ultraviolet  sol  a r sped  r a reco  r d e d a t t h e 


International  S e i e n t i 1 i c Si  a t ion,  J u n g 1 r an  j o c h ( S w i 1 z e r 1 a n d ) . 
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) . THEOR I TI CAE  PR EDICT  IONS 

Calculations  o t tin'  i it  t e n sit  i e s o I a 1 a 1 y,  e n u mli  e : o I 
molecular  bands  which  mi)',  lit  be  pic  sent  in  t lie  solar  phot  usphiT  i r 
spectrum,  above  100  mn,  have  been  uiidiM'^t  .ikon  , using  recent  solai 
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•'  • J LA RCH IN r •; r sm.ar  <■  ;■  t -tos hum:  n:  spec t r i j m 

I’ s i n g all  i he  available  laboratory  analysis,  we  searched  lor 
the  strongest  votation.il  lines  ot  each  of  the  bands  reported  in 
i.ible  1 on  recent  high  resolution  s o 1 a i tracings  obtained  during 
a balloon  flight  by  one  of  os  (Zander,  197b)  in  the  infrared  region 

and  by  L.  Delbouillo,  L.  Neven  and  G.  Roland  at  the  International 

Scientific  Station  (Jungrau j och , Switzerland)  in  the  near  ultra- 
violet spectrum. 

0 u r final  results  are  as  foil o w s . 

C130lb 

We  have  been  able  to  measure,  for  the  first  time,  lines  of  the 

fundamental  -bands  ol  C ' ^ 0 1 ° in  the  solar  photospheric  spectrum 

around  5.9b  yn  (1820-1840  cm  ).  Line  positions  have  been 

computed  with  the  molecular  constants  of  Mantz  et  al.  (1975)  for 

C 0 and  ol  Todd  et  a 1 . (197b)  lor  G 0 . 1-rom  a comparison 

between  weak  lines  of  G ' " 0 ' ^ and  C * J 0 ^ , the  ratio  C ^ ~ / G ^ lias 

been  derived.  Figure  1 shows  the  representative  points  of  the 

selected  lines  ol  the  two  isotopic  species  in  a curve  of  growth 

Ip  13 

diagram  (linear  part).  This  analysis  gives  G ”/G  - 140140. 

While  this  photospher  i c r e suit  is  undo  u b t e d 1 v 1 a rger  than  the 
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terrestrial  ratio,  G / C =-  9 0,  it  agrees  however  very  well  with 


v .i  1 u e s o 


b t a i lie  d f r o in  recent  high  resolution  studies  of  the  C 11  , 


A - X b an,!  j .round  4300  \ (Lambert  and  Ma  Ilia,  1968  : 150  + 30; 

A r mi  u 1 ii  , 19  68  : I 4 Od  J 0 ; Iverson,  1976  : N 9 0 ) . We  are  thus  in 


d 1 s a r.  ! 


at  with  results  derived  from  studies  of  infrared  sunspot 


ludi  ,i  ny  Hall  et  al.  (1972)  and  Hall  ( 1 9 7 3 ) who  found  values  in 
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transitions.  Ail  w>  ran  v is  t tr . . t , in  most  o 1 the  eases,  the 
s 1.1  a 1 lest  observed  i n t e s i t i e s .i  re  o t the  sjine  older  than  the 
predicted  ones. 

We  must  also  joint  out  that  any  solar  identification  s irony,  ly 
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older  o n e b y L o o tu  i s and  Brandt  ( 1 C1 3 b ) . 

To  conclude  with  this  near  ultraviolet  search,  we  shall  say 
that  all  the  'bands  analyzed  are  surely  not  absent  and  are  very 
probable  presi at  in  the  solar  disk  spectrum.  Laboratory  works 
(line  positions,  f - v a 1 u e s and  d i s s o c i a t i o n energies)  are  n e e d e d 
t o e he  e k t h • s , i a > ti  t i t io.it  ions. 
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APPENDIX  D 


l xtr.nl  du  Hullenn  ih  l U thU'ntu  rnvule  Je  Hi'lyl i/ne  tl'tasse  vies  Sciences) 
Seance  cl ti  saincdi  5 noientbre  1077. 


Abundance  du  methane  Iclltiriqiic  dctcrmincc 
a parlir  lie  I’analyse  de  la  bande  2v, 

par  K M \l  IIRUUC  K 1*1 
Uimersite  vie  I icgc,  Insiilut  il'AsIrophcsniue 


Reunite.  Deux  spectres  solaiics  a ties  haute  resolution  ont  etc  enre- 
gistres  par  la  methode  vie  spcclioscopie  par  transl'oi  malum  de  I ■'mirier  a la 
Station  Scieiitilii|uc  Internationale  du  .lungfrautoch,  dans  la  region  de  la 
bande  2v,  du  methane.  I es  positions  piecises  vies  raies  de  celte  bande  ainsi 
ipie  Ictus  dcmi-Iargcurx  out  etc  detei minces.  I e taux  de  melange  mojen  du 
methane  dans  ('atmosphere  terrestre,  deduit  de  I'analyse  de  nombreux  nuil- 
tiplcts  de  la  hamle  2v.i,  est  vie  1.48  It)  ". 

I hilraet.  luo  eery  high  resolution  solar  spectra  have  been  recorded  by 
I otirier  spectroscope  al  the  International  Scicnl ilic  Station  of  the  Jungfrau- 
joclt.  in  the  region  of  ihe  haml  of  methane.  Accurate  positions  of  the 
lines  of  these  hand  and  then  half-vxidlh  have  been  determined.  I he  mean 
mixing  ratio  of  methane  in  the  earth  atmosphere  deduced  fiom  the  analysis 
of  numerous  multiplcts  of  Ihe  2v  , band  is  1 .48  10  ". 

I.  Iniroih  l Tit  IN 

Lc  methane  a etc  considere  eomnie  tin  constituanl  niineur  de 
I'atmosphere  terrestre  depths  que  la  batule  fondamentale  v,  .i  3,3 
microns  a etc  identilice  pour  la  premiere  I'ois  par  Migeotte  dans  le 
spectre  solaire  [ I - 3 ] Depttis  lot  s,  tin  certain  nomine  de  determinations 
de  I'abondance  du  methane  telliirii|tie  out  ele  elVeclttces  stir  la  base 
d'obsersations  spectroseopii|itcs  de  la  bande  2 v , siluee  a l.b  microns. 

lin  104'),  McMatlt  el  ill.  |4|  ont  deduit.  .i  partii  d'un  spectre  solaire 
enregistre  dans  eetle  region,  tine  temperature  rolalionnelle  de  23K’k  et 

(•)  Prfcscntt  par  M.  M.  Mu.ioin 
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tin  taux  ilc  melange  ile  lorilre  ite  1,2  10  Deux  mis  plus  lanl,  lioltl 
)>■  j ilelennme  lies  lempeiatures  roialionnelles  ile  22‘)‘  k el  227"k 
et  iks  abDiulanees  ile  C II.,  ile  I , I *>  el  0,')<>7  eiu-alm,  a pailu  iPobserva- 
tiuns  ile  la  baiule  2i  , elleeluees  a l ake  Angelas  (2‘>(i  in)  el  au  Mont 
W ilson  ( I 742  in). 

I n I')(i2,  Nielsen  el  Migeotte  |(>]  elVeeluerenl  lies  niesures  slmilaires 
a la  Station  Seienlilii|tie  Inleriialionale  ilu  Juiigliatijoeh  (Suisse.  All: 
4S50  in)  et  oblinrent  I 20te'k  el  tine  abomlanee  ile  0,777  ein-alin. 

Plus  i eeeininenl . Margohs  ft  <;/.  |7|  out  teileteriiiine  la  temperature 
rolationnelle  pour  la  baiule  2v,  auisi  que  laboiulanee  ilu  methane 
tellur  nine  a pat  lir  ilim  speetre  solan  e enregisl  i e a I 'ante  il  uu  Intel  let  o- 
metre  ile  t\pe  l onnes  (liunle  ile  resolutiiin  0.10  eni  *)  au  MeDonalil 
Observatory  el  out  obleitu  1,.,,  (244,4  I 5,4)'  k el  line  abomlanee 

ile  1,147  l l>.  1 17  cni-.it  in  (SIP)  ee  qm  eorrespoml  a un  taux  ile 
nielaniie  ile  1 ,55  10  ". 

Depuis  I'inslallation.  en  juin  l')74,  il'tin  inter leronielre  ile  Ixpe 
t onnes  a la  Station  Seientilique  ilu  .lunpfruujoeli.  lies  speelres  solaiies 
a ires  haute  lesolution  out  ele  enreijisiies  ilans  les  lenetres  atniosplie- 
ruiues  situees  ilans  le  iloni.iiue  ile  seiisibilite  lies  eellules  au  sullure  ile 
plonib  (I  a 4,s  mu  a oils).  Pens  ile  ees  em  eeist  reinenls  ell  eel  lies  t espee- 
1 1\ eitient  le  27  I'einei  l*)75  et  le  21  inai  1 ‘>7 5 ilans  la  reitton  ile  la  baiule 
2 1 , ilu  t l(4,  aux  eu\ irons  ile  1,0  rtuitous,  out  (>etmis  <le  remi'snrei 
I'aboiiilanee  uileitiee  ilu  nietliane  tellumpie.  Dans  la  teiluetion  lies 
obsetNations,  les  ilonnees  ile  laboratoue  les  plus  reeentes  eoneei nant 
les  mtensites  stainlanls  el  le  eoellieient  ile  temperature  out  ete  ulilisees 

D'autre  part,  la  ties  haute  resolution  lies  eniei’.islienieiils  a perniis 
non  seulenient  ile  pteeisei  la  position  lies  i oinpos.intes  non  peiturbees 
lies  inulliplets  ile  la  baiule  2 r , mats  ei’alenienl  ile  inesiiier  les  ilenu- 
largeurs  lies  rales  qm  soul  lies  parameties  t'oiulaiuentaux  ilans  les  pro 
blemes  il'absoi  ption  atniospherii|ue. 

2.  Oust  r\  xrti  i\s 

1 i's  speelres  sol.nres  out  ete  obtentis  a I'aiile  il'iin  intertetonietre  ile 
type  t onnes  ile  I metre  ile  ilitlerenee  ile  m.irehe.  ee  ipu  pertnet 
il'at tcmilre  line  limite  ile  lesolution  ile  0,01  em  1 (a\ee  I apoilisation 
la  plus  lone)  l et  instiumeni  esl  mstalle  au  lover  eotule  ilu  leleseope 
ile  7(i  em  ile  la  Station  Seientilique  Internationale  ilu  Jumtl'iuuioeh  II 
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t.MK  iuMiiK'  actuclleiiieni  Mm  .ml  l.i  iiiclliotle  tin  | *.is  .1  pas  .IV Cl-  micj’ra- 
iit'ii  tics  ccluniilltiiis  vie  I'inici  lei  I'pianunc  pcmlani  les  pcriotles  tie 
stabilisation  tic  l.i  tlilVercncc  tic  iiurdic  au\  positions  tl  cch.inlilloii- 
naiv.  awe  unc  picciMon  tic  t|iiclt|iics  Snrjslrbnis. 

I cs  tlomaincs  speclraus  st >n t isolcs  a Panic  tl'un  nimu'clirmuatcur  a 
tlispciMt'ii  M>uslracti\c  place  cnlrc  Ic  telescope  cl  I iiilertcimiiclri  |S| 

I cs  car.iclcnslit|iics  esscnliellcs  tics  cnrepisircmciUs  solaircs  ijni  mil 
sci v i tie  base  a wile  clinic  si *n l reprises  tlans  Ic  tableau  I 

I \in  i vi  I (.  aracicrisiuiucs  tics  cnrci>isircnicnis  st'laircs. 


IV, u 

l mule  resolution 
Puiee  vies  enre^istiements 
Masse  a .in 

Oomume  sjuetrul  .tn.tlvse 


27-02  l‘»7S 
0.01 7 cm  1 
2 It  <0 
1.76  A l *>8 
*'S.'0  (>l  so  em 


21-05  l*>7S 
0.015  em  1 
2 h 15 
1.15  A 1.16 
5000-6400  em  1 


I e rappoi t stoM.tl  broil  ties  sped  res  est  supcncin  a 100:1.  C os  n poe- 
tics solaircs  u'lm.ni  unite  l.t  rcpion  do  l.i  bandc  2v^  du  methane 

ilopuis  |*t  10)  iUM.ju  .1  RpM 

I a home  1-rcproduit  Ic  trace  photometrique  corrcspomlant  a I’cnrc- 
j’lsticmcnt  died  lie  Ic  .M-O’s  lv)7s.  dans  la  region  do  la  branchc  Q vie  la 
bandc  b , I cs  di\ers  mu/npfds  tic  ccHc  b/.mebe  soul  mdujues  sin  la 
ticurc.  les  anliVs  raics  sent  d'oii^inc  solauc  cl  soul  caraderisccs  par  Ic 

s\  niK'i : • 


^ 5 V. 

I 
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| i«.  I I e speviie  solune  Ouiis  |.i  lei’.tou  vtc  l.i  t'lauelu*  O tie  l.i  Kuule  .'i  » Ou  l.  Il4 


I\  Miilbtiiihk 


,V  Kl  IllH  I ION  |)|  S 1UINNI  I S 


I ii  supposanl  un  protil  ill*  I orenl/,  l.i  transmission  I r il.uis  Ic  voisi- 
najte  J’unc  raic  J'absorpuon  isolcc  csi  Jounce  par  ['expression 

lr(<r)  exp  ( k(o).l)  (I) 

oil  / est  la  longueur  Ju  irajei  il'a^sorption  cl  o Ic  nomine  J'oiiJcx.  I c 
coellicieni  J’absorpnoii  k(o)  csi  Jonne  par  la  relation: 


k(o)  S Vl  , 

//(■>  I i. 


Jans  laqucllc  S csi  I'inleiiMlc  Jc  l.i  raic,  y,  sa  Jenii-largeur  cl  o0  Ic 
nonibre  il'oiulcs  central  ilc  la  i.iic. 

I a ilcnu  largcur  y,  csi  function  ilc  la  pression  I’d  ilc  la  temperature 
I cl  sc  met  sous  la  forme 


oil  h rcpresenlc  Ic  coclllcicnt  ilc  IcinpcraUirc, 

I cs  jirainleurs  imlicccs  pai  un  zero  rcpresenient  lies  \alcurs  ilctcrnii- 
nees  Jans  Jes  coniliiions  siainlarJ  Jc  icinpcraUirc  cl  Jc  pression 
I e coellicicnt  Jc  temperature  aJopte  Jans  cc  travail  csi  cclui  ipu  a 
etc  public  par  Harmon  cl  Margolis  |‘>|  cl  ipu  a etc  Jciernunc  cn  labo- 
ratoire.  a parlir  Jcs  rates  l\'l.  Is(tl),  l<tll  cl  KtJ)  Jc  la  I'anJc  ’v, 

I 'inleusite  S csi  Jclinie  pai  la  relation 

S J k(n),ln  . 1 4 > 


file  csi  seulemenl  fouelion  Jc  la  IcinpcraUirc  cl  a pour  expression 

sen  s„(  i r„i ' * exp  ( ».i(.i  t nt/ic  our,,  iii;n)  isi 

oil  It  csi  la  consiuntc  roiaiionncllc  ( \’4  cm  ')  cl  .1  Ic  nombre  ipian- 
lujiic  Jc  rotation. 

1 a larpeur  ci|uivalcnle  J une  raic  csi  Jclinie  par  la  relation: 

| I (I  I o').,  | Jo  . t«l 


7/i. 


w 


Ahimihmcc  (In  methane  h llt/iit/tu-  JilcrniiniY 


I 'inlensite  d’une  r.iic.  sa  largeur  equivalente  cl  sa  demi-largeur  veri- 
tient  I'cquation  de  1 adenburg-Reiche: 

w ://}■,  i (a)  (7) 

j oil  »■( v)  \<  ) /Jp/v)  | dans  laquelle  J.d/v)  el  J,('v)  repre- 

sented lies  fond  ions  vie  Bessel  el  ordre  0 el  I.  l.a  \ariable  v est  lice  a 
la  quantile  d'absorbant  / el  s'ecrit: 

v S / 211 y i . (S) 

4.  Anaiysi  i>is  sine  iris 

A Position  Di  s k aii  s 

I 

Un  ties  grands  ataniages  tie  la  nielliovle  tie  speelroscopie  par  trans- 
tornialion  tie  I tuirier,  par  rapport  au\  inelltoiles  classiques  tie  speelro- 
i scopie.  est  tie  louniir  ties  mesures  lies  precises  ties  nombres  d ondes 

ties  rates  speetrales.  ri\et>rit|iieineni,  la  precision  que  I'on  pent  atiein- 
dre  siir  la  \aleur  absolue  tin  noinbre  d'ontles  d’une  raie  presente  dans 
un  spectre  obtenu  par  spectrosciipie  tie  I t»uner  n est  liniilee  que  par 
celle  que  I'on  a stir  la  valeur  absolue  tie  la  longueur  d'onde  tie  la  raie 
de  reference  qui  sen  au  conlrole  tie  la  dillerence  tie  niarehe. 

t.es  positions  ties  raies  non  perturbees  tic  la  band e 2i  ( presentes 
’ dans  les  spectres  sblaires  tint  etc  ileterniinees  a 1 aide  d un  progrannue 

special  tie  detection  autonialique  tie  raies.  mis  a noire  disposition  par 
J.  Chauville  et  .1  I’.  Maillard  |d|  tie  I'Observatoire  de  Mention. 

Le  tableau  II  reproduit  les  nombres  d’ondes,  dans  le  vide,  ties 
diveises  contposanles  ties  muliiplels  ties  branches  1’.  et  R de  la 
bande  2v,.  Les  raies  sont  identiliees  scion  les  notations  utilisees  par 
Bobin  [10].  l a notation  * indique  que  les  compt>sanles  correspon- 
dantes  ne  st»nl  pas  rest'lues  sur  les  spectres  st>laires. 

B.  |)|MM  ARt.lt  R i »i  s R MIS 

l.a  dcmi-largeur  tics  raies  est  un  paramelre  fondamental  dans  les 
problemes  d'abst)rptit>n  atmospherique. 

1 n ce  qui  concerne  la  bande  2v,  tie  t ll4,  Darnton  et  Margolis  [I  I] 
out  etudie  I'inlluence  tie  la  temperature  sur  la  demi-largeur  ties  raies. 
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lei  rates  l’(.'l.  IspM.  Ki  i 1 el  lii.'l 

I .1  ni'  h.uiie  resolution  ile  nos  eiitej’istiements  sol.ures  .1  petmis  ile 
tneMiiei  l.i  ilemi  larivtii  ile  unites  les  i.nes  noil  perlurbees  ile  la  baiule 
'i  ilatis  nos  eoiiililioits  ilobsetialion  (pression  an  imeau  iln  sol  a 
l all iiiule  iln  .Imu'l'iauioi  li  iK-  <>40  mb). 

la  lieure  ’ tepioiluil  las  ilemi  laiivnis  (en  ink)  inesurees  siir  les 
speiiies  el  eorrigees  iln  prolil  iiistruiueiH.il.  en  fonetion  ilu  nonibre 
i|uanin|ue  loiaiionnel  .1  I es  tuemies  elleeinees  sin  la  branelie  l\  soul 
representees  pai  lies  points,  eelles  obtenues  sin  la  branelie  (,).  par  Jes 
eereles  et  eelles  eorresponilunl  a la  branelie  I’,  pa i lies  1 1 i.mjiles 

l Vile  li o u i e fail  apparaitre  line  ilepeiulanee  lies  ilenii-larpeurs  lies 
raies  en  lonelioti  ile  .1  II  lam  eepemlanl  smnaler  ipu  ties  elVels  ile 
saturation  peuieni  mtei lenir  pout  les  rates  les  plus  uu  oes  lies  bran- 
elies  ile  la  batule  el  plus  partietilierement  an  lotsinai’e  ile  .1  'la 

7 'S 


Abundance  dn  methane  telliirn/iie  determinee 


valour  tic  y correspondant  a la  raio  R(0)  ost  do  0.030  cm  1 ; olio  osl  on 
bon  accord  avoo  oollo  quo  I’on  determincrait  on  prenunt  la  valour 
publico  par  Darnton  ol  .Margolis  [IIJ  ol  on  Textrapolant  pour  nos 
oomliiions  dob  vation. 


I' iii.  2.  Ocmi-Iurgcurs  dcs  raies  do  l.i  lunde  2»-3  du  methane 
alnu'sphern|ue  deiermmees  a partir  dcs  N}»eelres  soluircs. 


5.  Abundant),  du  Cll4  n lluriqui.  au-di.ssus  ihj  Junc.i  raujoch 

l.'intonsilo  S dos  raios  a ole  calc  nice  a Table  do  la  relation  [5)  a partir 
tics  intensites  standard  S„  publices  par  Margolis  [I2J  on  sc  basant  sur 
les  frequences  spectralos  donneos  par  Bobin  [lOj.  I. a temperature  rota- 
lionnollc  adoptee  ost  oollo  qui  a etc  determinee  par  Margolis  el  al.  [7]. 

Les  largours  equivalcnles  do  15  mull  i plots  appurtenant  essontiolle- 
ment  aux  branches  U ol  Q out  etc  mesurees  par  planimetrie  ot  eorri- 
goos  do  la  contribution  due  aux  ailc 

La  quantile  do  Cll4  lolluriquo,  au-dessus  do  Taltitude  du  Jungfrau- 
joeli  determinee  a I’ttido  du  formalisme  deorit  au  paragraphe  3 ost 
donnee  dans  lo  tableau  III  pour  les  deux  observation. 

Taiiiiau  III.  Quantile  do  C ll4  tollurique  au-dessus  do  Taltitude 
du  Jungfraujoeh  (cni-alm)s)p. 


Date 

27-02-1975 

21-05-1975 

Quantile 

0.781  ; 0.079 

0.762  j 0.026 

Si  Ton  t ion t compto  do  la  hauteur  d'echelle  do  Tatmosphere  a Tall i- 
tude  du  Jungfraujoeh.  lo  laux  do  melange  moyen  vie  Cll4  corres- 
pondant  ost  do  1.48  10  b,  logorement  inferiour  a colui  obtenu  par 
Margolis  i t al.  [7J. 
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